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• This	objective	was	to	characterize	effects	of	a	novel	IGF2	mutation	in	
mice	on	muscle	and	organ	weights.
• Our	hypothesis	was	that	mice	with	the	IGF2	mutation	would	display	
increased	muscle	mass	but	similar	overall	body	weights,	comparable	
to	the	phenotype	of	pigs.
Meagan	is	a	Senior	in	Animal	Sciences,	minoring	in	Chemistry.	
She	will	be	attending	the	University	of	Illinois	College	of	
Veterinary	Medicine	next	year.	As	this	was	her	first	
undergraduate	research	project,	she	hopes	to	continue	research	
while	at	Veterinary	School.		
• Body	weight,	liver	weight	and	some	muscle	weights	were	increased	
in	IGF2	mutant	mice.	
• In	contrast	to	the	phenotype	of	IGF2	mutant	pigs,	IGF2	mutant	mice	
experience	an	overall	increase	in	growth.	
• Insulin-like	growth	factor	2	(IGF2),	is	a	major	regulator	of	growth.
• IGF2	is	maternally	imprinted	meaning	that	only	the	paternal	allele	is	
expressed.		
• A	mutation	in	the	pig	IGF2	gene	(g.G3072A)	disrupts	the	binding	site	
of	a	transcriptional	repressor	of	IGF2,	subsequently	increasing	
postnatal	IGF2	expression.	This	results	in	increased	muscle	growth	
and	reduced	fat	deposition	[1].
Table	3.	Effects	of	IGF2	genotype	on	organ,	muscle	and	fat	pad	weights	as	a	
percentage	of	body	weight
Item Wild	Type Mutant SEM P	- value
Organ	weight
Heart,	mg 0.7359 0.6983 0.0311 0.399
Liver,	g 5.3068 5.1698 0.2041 0.6383
Muscle	weights
Triceps,	g 0.3583 0.3442 0.0226 0.6612
Gastrocnemius,	g 0.5384 0.5144 0.0287 0.5587
Biceps	femoris,	g 0.6105 0.5752 0.0460 0.5905
Tibialis anterior,	g 0.243 0.2655 0.0176 0.3729
Fat	pad	weights
Inguinal	fat,	mg 0.868 0.7895 0.0449 0.2258
Epididymal	fat,	mg 1.3802 1.2819 0.0773 0.3685
Table	2.	Effects	of	IGF2	genotype	on	body,	organ,	muscle	and	fat	pad	weights
Item Wild	Type Mutant	 SEM P	- value
Body	wt,	g 25.54 29.55 0.54 <0.0001 
Carcass	wt,	g 10.8269 12.5333 0.2703 0.0001
Organ	weight
Heart,	mg 0.1871 0.2065 0.0090 0.1389
Liver,	g 1.3555 1.5227 0.0612 0.0626
Fat	pad	weights
Inguinal	fat,	mg 0.2214 0.2344 0.0149 0.5404
Epididymal	fat,	mg 0.3568 0.3806 0.0240 0.481
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Figure	2.	Muscle	weights	of	IGF2	wild	type	and	mutant	mice	
Wild	Type	 Mutant
• Mice	with	a	orthologous	mutation	to	the	porcine	IGF2	intron	3-
G3072A	were	created	by	gene-editing.	Males	possessing	one	
mutated	copy	of	IGF2	were	mated	to	wild-type	females	resulting	in	
litters	containing	the	two	experimental	genotypes—mutant	and	wild	
type.	
• Mice	were	weaned	at	21	days	of	age	and	group-housed	with	free	
access	to	food	and	water.	
• Tail	samples	were	collected	at	weaning	and	used	for	genotyping	by	
PCR-RFLP.	
• At	77	(±2d)	of	age,	mice	were	weighed,	euthanized	and	then	
dissected	to	collect	heart,	liver,	inguinal	fat,	epidiymal	fat	and	
individual	muscle	weights.
• In	total,	8	male	wild	type	and	8	male	mutant	mice	were	collected.	
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• Weight	of	tibialis	anterior	muscle	was	increased	in	mutant	
mice	compared	with	wild	type	mice.	
• Other	muscle	weights	were	numerically	increased	but	not	
statistically	different.	
• Body	weight	was	increased	in	mutant	compared	with	wild	
type	mice.	
• Liver	weight	tended	to	be	increased	(P=0.06)	in	mutant	
mice	compared	with	wild	type	mice.
• Fat	pad	weights	were	similar	between	genotypes.	
• When	expressed	as	a	percentage	of	body	weight,	organ,	
muscle,	and	fat	pad	weights	were	not	different	(P>0.23)	
between	genotypes.
• Therefore,	increased	growth	of	IGF2	mutant	mice	is	not	
restricted	to	one	tissue	type.	
Further	Direction
• Next	steps	of	this	project	would	be	to	determine	IGF2	expression	of	
muscle,	fat	and	liver	in	wild	type	and	mutated	mice.
• The	interaction	of	this	mutation	with	other	mutations	that	increase	
growth	will	also	be	determined.	
Figure	1.	PCR-RFLP	genotyping	was	performed	by	amplification	
of	a	442	bp PCR	product	containing	the	mutation	site,	followed	
by	digestion	with	the	restriction	enzyme	Cac8I.	Digestion	of	the	
wild	type	allele	(lane	1)	results	in	three	fragments	of	273,	87,	
and	82	bp,	while	the	mutant	allele	contains	two	fragments	of	
355	and	87	bp. Heterozygotes	(lane	2)	have	all	four	fragments.	
*
Table	1.		PCR	Primers	for	Genotyping
Primer Sequence	5’-3’
IGF2
Forward TTC	TAG	CAT	CCG	GCA	ACG	GT
IGF2	
Reverse TTC	GCC	TTC	TAG	CCA	ACG	AG	
273	bp
87	bp
82	bp
355	bp
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